




















RESULTS 

" SA V was found in the mainstem upstream from 
station 10 at only three stations during the sampling 
periods, and the total measured biomass was less 
than 10 g. To provide a more representative picture 
of the downstream portion of the study area where 
SA V was more common, all mainstem SAVabundance 
calculations included only mainstem stations 10 to 20 
(Figure 2). SA V distribution by species is presented in 
graphic form in Appendix A, while species distribu
tion by station and sampling period is presented in 
Appendix B. 

SA V was present in one or more quadrats at 80% of 
mainstem stations in June (Figure 3). During July and 
September, percent o"ccurrence decreased to 73% and 
64%, respectively. Variation was greater in the tribu
taries, ranging from 62% occurrence in July to 38% i.a 

September (Figure 4). 

The number of individual quadrats with SA V declined 
between each sampling period in both mainstem and 
tributary stations. SAY was present in 27% of the 
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Figure 3. Presence/absence of SAY in quadrants by depth in tidal 
freshwater reaches of the Patuxent River in 1994-mainstem 
stations 10-20. 
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Figure 4. Presence/absence of SAY in quadrants by depth in tidal 
freshwater reaches of the Patuxent River in 1994-tributary stations. 

mainstem station quadrats sampled in June. By July, 
percent occurrence decreased to 23%, and further 
decreased to 15% in September. In the tributary 
quadrats, presence of SAY declined from 32 -34% in 
June and July to 22% in September. 

Eleven species of SAY were found over the course of 
the study. Ten species of SAY were found in June 
(Appendix B-1), eleven species were found in July 
(Appendix B-2), and eight species were found in 
September (Appendix B-3). As many as eight species 
were found at a single station, and up to six species 
were found in a single quadrat. Only three species of 
SAY were collected in the Patuxent mainstem stations 
downstream of Mataponi Creek (Figure 2). In early 
June, dominant species in both the tributaries and 
mainstem were Elodea canadensis and Zannichellia 
palustris (Figure 5 and 6). Dominant species in late 
July were Najas gracillima and E. canadensis in the 
mirnstem and N. gracillima, Hydrilla verticillata, 
and E. canadensis in the tributaries. In late Septem
ber, dominant species were E. canadensis in the 
mainstem and H. verticillata and.E.. CQllwiensis in 
the tributaries. -"- ------------_. 
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In June, SAVwas found up to 1.0 m deep (mean low 
water) in the mainstem, and up to 2.0 m deep in the 
tributaries (Figure 7 and 8). In July and September, 
SAY was only found up to 0.5 m deep in the 
mainstem and 1.5 m deep in the tributaries. Mean 
biomass was highest in the s 0 m depth category (i.e., 
dewatered at low tide) for both tributary and 
mainstem stations in early June. In late July, mean 
biomass was highest in the 0.1- 0.5 m depth category 
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Figure 5. SAV biomass (g) by species in tidal freshwater reaches 
of the Patuxent River in 1994-mainstem stations 10-20. 

for both tributary and mainstem stations. In Septem
ber, mean biomass was highest in the sO m depth 
category for mainstem stations and 0.6 - 1.0 m depth 
category for tributary stations. The highest biomass 
observed at a quadrat in the tributaries during the 
study was 2361 g wwtlm2, while the highest biomass 
observed at a mainstem quadrat was 2001 g wwtlm2 • 

Both peak biomass levels occurred in the 0.1-0.5 m 
depth category during the 25 July- 10 August sam
pling period. 
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Figure 6. SAV biomass (g) by species in tidal freshwater reaches 
of the Patuxent River in 1994-tributary stations. 

was variable, with only one station having an identical 
species list at both transects. Intra-station biomass 
was often different by more than an order of magni
tude; for this reason biomass data are not reported 
by station. 

H. verticillata (Hydrilla), a non-indigenous species 
not found in the Patuxent River basin prior to a 1993 
survey conducted by Maryland National Capital Parks 
and Planning Commission- Patuxent River Park (Orth 
et.a1. 1993), was found in all sampling periods during 
1994. Back Channel and Mill Creek, the locations 
where Hydrilla was first discovered by MNCPPC-PRP 
personnel in 1993,appearto-have-been-the focal 
points for downstream distribution. 

Hydrilla was the only species to increase as a per
centage of total species biomass throughout the 
sampling period. Hydrilla biomass increased from 1 % 
of all species in June to 25% in July [0 43% in Sep-

.~.C-~ tenibeC (Figure 6J.ln Back Channel, Hydrilla in-
Replicate sampling revealed that when ·SAV was creased from 20% oftotal biomass in June to 88% in 
present, it was always present in both transect lines July and 98% in September (Figure 9). Over the 

_ and ::.~.always present in the same number of course of the study, Hydrilla was collected at 10 of 
quadrats (Table \). H~Tever, species composition - the 30 stations with SAY (Appendix A-I). 
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Figure 7. SAY biomass by depth category in tidal freshwater 
reaches of the Patuxent River in 1994-mainstem stations 10-20. 
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Figure 8. SAY biomass by depth category in tidal freshwater 
reaches of the Patuxent River in 1994-tributary stations. 

Table 1. Results of replicate sampling in tidal freshwater reaches of the Patuxent River in 1994. 

Number of Number of Biomass 
Station Date Replicate Species Quadrats with SAY g wwtlm2 

24 3-Jun A.B 0 0 0 
3 2-Jun A,B 0 0 0 

53 15-Jun A.B 0 0 0 
38 14-Jun A,B 0 0 0 
58 16-Jun A,B 0 0 0 

7 3-Aug A,B 0 0 0 
27 10-Aug A 6 2 189.7 
27 10-Aug B 6 2 263.0 
51 4-Aug A 4 2 432.6 
51 4-Aug B 2 2 6.3 
34 9-Aug A,B 0 0 0 

7 30-Sep A.B 0 0 0 
27 28-Sep A 4 3 6.1 
27 28-Sep B 3 3 3.3 
41 3-0ct A.B 0 0 0 
51 3-0ct A 4 16.1 
51 3-0ct B 1 1 1.8 
34 21-Sep A.B 0 0 0 
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Figure 9. SAV biomass by species in tidal freshwater reaches of the Patuxent River in 1994-station 25. 
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Water quality parameters measured for MOE in 1994 
(growing season averages) did not meet any of the 
habitat requirements for SA V growth, with the excep
tion of dissolved inorganic phosphorous (MOE 1994, 
Batiuk, et al. 1992). Dissolved inorganic nitrogen 
values ranged from 10 to 100 times the recommen~-

10 

H. _fa (1177.7) 

ed levels, and total suspended solids ranged from 1.5 
to 2.5 times the recommended levels. At all stations, 
values from surface samples for pH ranged from 6.3 
to 8.7, dissolved oxygen ranged from 4.6 to 14.0 
mg/l, and temperatures ranged from 13.5 to 30.1°C 
(Appendix C). 



DISCUSSION 

As a result of this study, a quantitative baseline 
dataset has been established for SA V in the tidal 
freshwater ponion of the Patuxent River. As changes 
in water quality occur in the Patuxent basin, repeat
ing this study will provide a means to document 
changes in the SA V community. This documentation 
could provide tangible evidence that effons to im
prove water quality in the Patuxent River basin have 
had a positive impact on the living resources of 
Chesapeake Bay. 

A direct comparison of the current status of the 
Patuxent River SA V community with SA V in other 
river systems such as the Potomac River (where a 
Significant SA V recovery dominated by Hydrilla 
occurred in the late 1980's) is not possible due to 
differences in collection and quantification tech
niques. However, gross examination of data from 
Rybicki et al. (1988) indicate that current biomass of 
SA V in the Patuxent River mainstem is markedly 
lower than SAY biomass in the Potomac River. 
Biomass values as high as 1632 g/m2 dry weight have 
been recorded in the Potomac (Rybicki et al. 1988). 
As SAY is 90 - 95% water (APHA 1991), this dry 
biomass translates into wet weights on the order of 
16,000- 32,000 g/m2, eight to sixteen times the maxi
mum wet weight biomass found in the Patuxent in 
1994. Mean SA V biomass in the Potomac in the late 
1980's for several stations was approximately 2000 
g/m2 wet weight over the growing season (Rybicki et 
al. 1988). In contrast, mean biomass in the Patuxent, 
including the tributaries, was less than 100 g/m2 wet 
weight in 1994. 

SA V diversity in the Patuxent mainstem was low, with 
one or two species representing more than 90% of 
the total biomass in all three sampling periods. 
Diversity was higher in tributaries to the Patuxent 
River, with eleven species represented and 90% of the 
biomass composed of at least four species. Several 
species occurred in relict populations. For example, 
V. americana and Potamogeton epihydrus occurred 
at only two and one stations, respectively, and in very 
small quantities at both locations. 

Strong temporal variations were observed for Z. 
palustris, which was the second most abundant 
species in early June and practically nonexistent in 
the other sampling periods. Annual ground truthing 
for the Distribution of SAV in the Chesapeake Bay 
repons does not show the great abundance of Z. 
palustris eady in the gro'wing season. Using ground 
truthing data alone, it would appear that Z. palustris 

is most abundant in the lower Patuxent downstream 
of our sampling area. The data from our study 
suggest that the reason for this distribution pattern is 
temporal, not spatial, and can be predicted by the 
sampling dates. The Benedict quadrangle stations are 
sampled by' citizen volunteers primarily in June or 
early July, whereas all other Patuxent stations are 
sampled by Patuxent River Park personnel between 
early Jl'ly and late August. Our data revealed that Z. 
palustTis was present at 16 stations in early June but 
only three stations in late July. 

Light availability has proven to be a major factor in 
SAY distribution (Caner and Rybicki, 1990, Kemp el 

al. 1993). SAY presence in the tidal, freshwater 
reaches of the Potomac declined when Secchi depths 
fell below 0.65 m during the growing season (Caner, 
et al. 1994). In the Patuxent River, vinually no SAY 
currently grows in areas deeper than 0.5 and 1.0 m 
mean low tide depth in the mainstem and tributaries, 
respectively. The maximum depth at which SA V grew 
corresponded to the Secchi depth averages of 0.5 m 
for mainstem stations 10 - 20, but did not appear to 
correspond to the mean Secchi depth average of 0.6 
m in the tributaries. This may be due to the great 
variation in water clarity between tributaries, ranging 
from 0.9 m in Western Branch to 0.5 m in Lyons 
Creek. 

Light levels currently limit the available habitat for 
SA V in the Patuxent, and growth of SA V was generally 
limited to areas where water depth was less than the 
Secchi depth. Secchi depth measurements have been 
collected weekly in the Patuxent River near Jackson's 
Landing since 1986 by Jug Bay Wetlands Sanctuary 
personnel and volunteers. Mean Secchi depth mea
surements from June through the flrSt week in 
October ranged from 0.32 m in 1990 to 0.45 m in 
1988 (Swanh and Peters 1993 and unpublished data). 
As mean Secchi depth in the Patuxent in 1994 was 
0.37 m, the resurgence of SA V cannot be attributed to 
changes in light availability. Total suspended solids 
(TSS) levels in the study area in 1994 were also very 
similar to the nine year average (MDE 1994). 

Studies under controlled conditions have shown the 
reduction or elimination of aquatic macrophytes in 
response to nitrogen and phosphorus loading 
(Twilley et al. 1985, Phillips et al. 1978). Dramatic 
increases of SA V in the Potomac River in the eady 
1980's are believed to have been a response to 
substantial reductions in point source loadings of 
phosphorus, nitrogen, and suspended solids (Carter 
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and Rybicki 1986). The impacts of nutrient loading 
on SA V are generally indirect, resulting from de
creased water clarity and increased epiphytic growth 
that result in decreased light availability to SA V. 
Stratigraphic evidence suggests that algal shading has 
played a role in the decline of SA V in the upper 
Patuxent River (Brush and Davis 1984). As light 
availability in the water column remains unchanged 
over the past 8 years (Swarth and Peters 1993 and 
unpublished data), the SAVincreases we observed in 
the Patuxent River in 1994 are probably due to 
decreased epiphytic growth. 

From 1991 to 1994, more than $190 million were 
spent upgrading eight wastewater treatment plants 
that discharge into the Patuxent River in Anne 
Arundel, Howard, Prince Georges, and Montgomery 
counties. The upgrades decreased nutrient levels in 
plant efiluents, undoubtedly helping to effect the 30 
to 40% decrease in nitrogen and phosphorus levels 
observed in the tidal Patuxent from 1988 to 1993 
(MOE 1994). Until the summer of 1994, no dense 
stands of SA V had been observed in the Patuxent 
basin since the late 1960's (Orth et al. 1994, Brush 
and Davis 1984). During 1994, SAY was detected for 
the fIrst time in the freshwater Patuxent mainstem 
downstream of Jug Bay by routine aerial SAY surveys 
that have been conducted since 1986 (Bob Orth pers. 
comm). If the resurgence of SAY in the Patuxent 
parallels what has occurred in the Potomac, the total 
coverage of SA V in the Patuxent should continue to 
increase, although the specifIc areas covered may 
change unpredictably. 

The near absence of SAY in the upper reaches of the 
mainstem in 1994 did not appear to be due to water 
quality. Temperatures were slightly lower in the 
upper mainstem than in the lower mainstem stations. 
DIN values were marginally higher in upper 
mainstem stations based on 9 year averages (MOE 
1994). The lack of SAY is probably due to the combi
nation of dense tree cover along both banks of the 
narrow stream channel reducing available light in 
areas of < 1 m water depth due to shading (Simonson 
et al. 1994), and unsuitable substrates (far more 
gravel and sand than in lower reaches). The lack of 
suitable substrates is substantiated by the fact that C. 
demersum, a species that does not need to be rooted 
at any point of its life cycle, was the only species 
found on more than one occasion upstream of 
Station 10. 

The appearance of Hydrilla could have a dramatic 
impact on many features of the Patuxent River. 
Following a decline of native SA V before World War 
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II, Hydrilla fIrst appeared in the Potomac River along 
with the resurgence of some native species in 1983 
(Stevenson et al. 1989). Although Hydrilla beds are 
capable of supporting a rich assemblage of fish 
(Morgan et al. 1988) and have been shown to reduce 
suspended particulate, chlorophyll a, and phosphorus 
levels, the I;>eds themselves can present such a 
nuisance to boating and other recreation that me
chanical removal is required (Carter et al. 1988, 
Stevenson et al. 1989). 

Hydrilla was not identified at any location in the 
tidal Patuxent River during surveys conducted annual
ly from 1986 to 1992. In July 1993, Hydrllla was 
found by MNCPPC-PRP personnel in Back Channel 
and Mill Creek. During our 1994 study, Hydrilla 
distribution increased from two stations in early June 
to seven stations in late July. Late September sam
pling also showed Hydrllla at seven stations, :,ut two 
were further downriver than in July. The location 
where Hydrllla was most abundant (Back Channel) 
is the location where it was fIrst discovered in 1993 
and seems to have been a focal point for distribution. 

Hydrilla was the only species to increase (as a 
percentage of total species biomass) throughout the 
sampling period. In September, Hydrllla accounted 
for 43% of the total SA V biomass at all stations 
despite the fact that Hydrllla was collected at only 7 

, of the 22 stations with SAY. In Back Channe',. the 
location where Hydrllla was fIrst discovered, it 
accounted for 98% of the total SA V biomass in 
September. As Hydrllla continues to increase at other 
stations, species diversity throughout the Patuxent 
River may become similar to Back Channel. 

Based on habitat requirements, Hydrilla could 
potentially grow in all the areas currently occupied by 
N. gracillima, although saltwater intrusion during 
low flow years may limit its downstream distribution 
more than the naiad. As Hydrllla has a higher net 
productivity than native species (Staver and 
Stevenson 1994) and is a canopy forming species, it 
may become an obstacle to boaters, particularly in 
the tidal tributaries. 

In light of the apparent SAY resurgence documented 
by our 1994 study, restoration (i.e. transplanting) of 
aquatic macrophytes in the Patuxent is not currently 
necessary. A sufficient source of seed and propagules 
exists in the tributaries to supply the mainstem. The 
SAY resource would be enhanced by further reduc
tions in sediment and nutrient loadings. Several 
rainfall events during the summer resulted in such 
dramatic water discoloration that visibility was re-



duced to near zero for several days.' Weekly Secchi 
depth readings near Jackson's Landin~ (our Station 
14) have shown numerous Secchi depths of 0.1 m, 
presumably following runoff events, and TSS levels in 
1994 were as high as 120 mg/L: eight times the 
recommended levels for SA V success. 

Based on a combination of scientific and anecdotal 
evidence, the abundance of SA V in the Patuxent River 
in 1994 was greater than in the past twenty years. 
Having established a quantita:ive SAY baseline, the 
logical next step would be to repeat the study after 
an appropriate interval of time. Repeating the study 
would allow us to compare changes in SAY abun
dance and diversity to trends in water quality be
tween the periods, and would allow for refinement of 
minimum habitat requirements for SAY. As the 

sampling area is heavily used for many activities 
including recreational and commercial fishing, 
pleasure boating, and waterfowl hunting, future 
studies may also prove valuable as a way to monitor 
the spread of Hydrilla in order to better anticipate 
navigational problems. 

It would also be valuable to look at this study in 
relationship to the annual SAV in the Chesapeake Bay 
report. By comparing data from these two studies, 
the SA V densities required for aerial detectability 
could be established and biomass estimates could be 
made for each aerially determined density class. This 
would assist in determining the acreage of SA V in the 
Chesapeake Bay that is not detected by aerial photog
raphy, thus allowing a better estimate of the total 
quantity of SAY in the Chesapeake Bay. 
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APPENDIX A 

o 2 JUN •• 21 JUN. 

o 25 JUL ·10 AUG. 

• 20 SEP.· 5 OCT. 

Figure A·1. Distribution of Hydril/a verticil/ata in tidal freshwater 
reaches of the Patuxent River in 1994. 

o 2 JUN •• 21 JUN. 

o 25 JUL· 10 AUG. 

• 20 SEP .• 5 OCT. 

Figure A·2. Distribution of Zannichellia palustris in tidal freshwater _ 
reaches of the Patuxent River in 1994. 

o 2 JUN .• 21 JUN. 

o 25 JUL ·10 AUG • 

• 20 SEP .• 5 OCT. 

Figure A-3. Distribution of Najas gracillima in tidal freshwater 
reaches of the Patuxent River in 1994. 

o 2 JUN •• 21 JUN. r=J 
~ o 25JUL·10AUG. 

• 20 SEP. ·5 OCT. ,/)t 
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Figure A-4. Distribution of Elodea canadensis in tidal freshwater 
reaches of the Patuxent River in 1994. 
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o 2 JUN. - 21 JUN. 

o 25 JUL - 10 AUG. 

• 20 SEP. - 5 OCT. 

Figure A-S. Distribution of Najas minor in tidal freshwater reaches 
of the Patuxent River in 1994. 

o 2 JUN. - 21 JUN. 

o 25 JUL. - 10 AUG. 

• 20 SEP. - 5 OCT. 

/,' 
i/ 

Figure A-S. Distribution of Najas guadalupensis in tidal freshwater 
reaches of the Patuxent River in 1994. 
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o 2 JUN. - 21 JUN. 

o 2SJUL-10AUG. 

• 20 SEP. - 5 OCT . 

Figure A-7. Distribution of CeratophyIJum demersum in tidal 
freshwater reaches of the Patuxent River in 1994. 
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Figure A-S. Distribution of Potamogeton crispus in tidal freshwater 
reaches of the Patuxent River in 1994. 
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Figure A-9. Distribution of Potamogeton epihydrus, Vallisneria 
americana, and Potamogeton pusillus in tidal freshwater reaches 
of the Patuxent River in 1994. 
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APPENDIXB 
Table 8-1. SA V species list in tidal freshwater reaches of the Patuxent River in 1994. 2 June - 21 June. 

Station C.dem E.can H. ver N. gra N.gua N.mln P. cri P. epl P.pus V.ame Z. pal 

5 x 
11 X X X X X X 
12 X X X X 
13 X X X 
14 X X X X 
16 X 
17 X X 
19 X 
20 X X 

22 X 
25 X X X X X X X X 
26 X X X X X X 
27 X X X X 
28 X X X X X 
29 X 
31 X X X 
32 X X X 
33 X X X 
40 X X 
41 X 
47 X X X X X 
48 X X X X 
49 X X X X 
50 X X X 
51 X 
60 X 

Table 8-2. SAY species list in tidal freshwater reaches of the Patuxent River in 1994.25 July - 10 August. 

Station C. dem E.can H. ver N. gra N.gua N. min P. cri P. epi P. pus V.ame Z. pal 

X 
10 X X X X X 
11 X X X X X 
12 X X X X X X X 
13 X X X X 
14 X X X 
16 X X 
19 X 
20 X 

25 X X X X X X X 
26 X X X X X X 
27 X X X X X X 
28 X X X X X 
30 X X X X X 
31 X X X X X X 
32 X X X X X X 

! 33 X 
35 X 
38 X 
40 X X X 
41 X 
45 X X X 
46 X 
47 X X X X 
48 X X 
49 X X X X 
50 X X X X X 
51 X X X X 
56 X X 
57 X 
60 X X X 
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Table B-3. SAV species list in tidal freshwater reaches of the Patuxent River in 1994, 25 July - 10 August. 

Station C. dem E.can H. ver N. gra N.gua N.mln P. cri P. epl P.pus V. arne Z. pal 

X 
10 
11 X 
13 X X X X 
14 X X 
15 X X 
16 X X 
17 X X " 

22 X 
25 X X X X 
26 X X X X X X X 
27 X X X X X 
28 X X 
31 X X 
32 X X X X 
33 X 
46 X 
47 X X X 
48 X X X X 
49 X X X X 
50 X X X X X 
51 X X X X 



APPENDIXC 

Table C-1. Water chemistry data in tidal freshwater reaches of the Patuxent River in 1994 during sampling period 1. 

Secchl (m) Temp (C) pH DO (mg/L) 
Mainstem Station Stn 1-2 June 22 June 1-2 June 22 June 1-2 June 22 June 1-2 June 22 June 

PAT-6 6 1.07 0.53 21.1 24.3 7.17 7.43 7.80 6.10 
PAT-7 7 1.01 0.53 20.5 25.0 7.08 7.45 6.66 6.00 
PAT-8 8 0.85 0.55 19.7 25.1 6.92 7.42 6.86 5.90. 
PAT-9 9 0.74 0.49 19.7 25.6 6.83 7.44 6.75 6.10 
PAT-10 10 0.63 0.49 19.6 25.9 6.30 7.40 6.52 6.40 
PAT-11 11 0.69 0.60 21.7 26.4 7.14 7.37 7.15 6.30 
PAT-12 12 0.57 22.1 7.11 7.14 
PAT-13 13 0.61 22.5 7.19 8.15 
PAT-14 14 0.53 22.8 7.34 9.28 
PAT-15 15 0.44 24.8 8.18 10.65 
PAT-16 16 0.51 24.2 7.69 9.37 
PAT-17 17 0.68 24.1 7.22 7.68 
PAT-18 18 0.68 24.5 7.13 7.48 
PAT-19 19 0.58 24.0 7.18 7.53 
PAT-20 20 0.57 23.5 7.10 7.26 
Avorages 0.68 0.53 22.3 25.4 7.00 7.42 7.75 6.13 

Tributary Station 
Back Channei 25 0.56 0.42 19.9 26.7 6.71 7.06 6.28 5.60 
Mill Creek 26 0.46 0.47 24.8 26.2 6.70 7.30 8.28 6.30 
Galioways Creek 27 0.63 24.6 6.91 7.18 
Railroad Creek 29 0.39 24.7 7.14 8.90 
Western Branch 32 0.53 22.6 7.07 7.54 
House Creek 44 0.49 25.1 6.94 7.35 
Mataponi Creek 47 0.46 24.5 7.29 10.11 
Lyons Creek 53 0.48 23.9 6.95 8.11 
Kings Creek 62 0.49 23.6 7.11 6.75 
Averages 0.50 0.45 23.7 26.5 6.94 7.16 7.83 5.95 

Average (All) 0.61 0.51 22.9 25.7 6.98 7.34 7.78 6.09 
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Table C-2. Water chemistry data in tidal freshwater reaches of the Patuxent River in 1994 during sampling period 2. 

Secchl (m) Temp (e) pH DO (mg/l) 
Mainstem Station Stn 25 - 26 Jul 11 Aug 25 - 26 Jul 11 Aug 25 - 26 Jul 11 Aug 25 - 26 Jul 11 Aug 

PAT-6 6 0.26 24.2 22.8 7.28 7.51 6.05 9.10 
PAT-7 7 0.27 0.56 24.3 23.2 7.30 7.72 6.12 9.50 
PAT-8 8 0.36 0.73 25.1 23.2 .7.44 7.59 6.33 8.95 
PAT-9 9 0.40 0.71) 25.2 23.3 7.46 7.61 6.35 8.90 
PAT-10 10 0.48 0.65 25.3 23.6 7.40 7.55 6.05 8.69 
PAT-11 11 0.43 0.61 28.6 23.9 7.04 7.51 6.50 8.40 
PAT-12 12 0.44 0.68 28.9 24.8 7.04 7.43 7.09 7.99 
PAT-13 13 0.53 0.69 28.7 25.0 7.33 7.17 7.49 
PAT-14 14 0.56 0.60 27.9 25.0 6.97 7.19 6.69 6.80 
PAT-15 15 0.47 0.55 29.6 27.0 7.43 7.77 9.65 10.90 
PAT-16 16 0.43 0.55 29.4 26.4' 7.50 7.59 9.80 9.60 
PAT-17 17 0.43 0.51 29.3 26.3 7.41 7.41 9.17 9.15 
PAT-18 18 0.41 0.52 29.4 26.2 7.36 7.35 8.60 8.23 
PAT-19 .19 0.38 0.51 29.6 26.2 7.42 7.35 8.70 7.82 
PAT-20 20 0.52 0.49 29.3 26.4 7.25 7.31 7.96 7.76 
Averages 0.42 0.60 27.7 24.9 7.27 7.45 7.48 8.62 

Tributary Station 
Back Channel 25 0.98 26.9 27.4 7.18 7.53 5.78 11.40 
Mill Creek 26 0.50 30.8 28.2 6.85 7.07 10.55 9.37 
Galloways Creek 27 0.64 0.85 '31.0 27.0 6.95 7.13 8.77 8.55 
Railroad Creek 29 0.50 0.41 30.8 27.6 6.90 7.01 7.61 4.78 
Western Branch 32 0.62 0.78 27.3 25.5 7.03 7.41 7.65 8.60 
House Creek 44 0.44 0.66 29.2 27.3 6.61 6.85 4.70 5.10 
Mataponi Creek 47 0.55 0.83 29.6 27.6 7.05 7.07 9.59 7.90 
lyons Creek 53 0.50 0.48 30.1 27.0 6.97 6.97 9.04 6.76 
Kings Creek 62 27.2 25.3 6.32 6.68 4.63 5.01 
Averages 0.59 0.67 29.2 27.0 6.79 7.02 7.59 7.50 

Average (All) 0.48 0.62 28.2 25.7 7.02 7.24 7.52 8.20 
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Table C-3. Water chemistry data in tidal freshw"lter reaches of the Patuxent River in 1994 during sampling period 3. 

Secchi (m) Temp (C) pH DO (mg/L) 
Mainstem Station Stn 20 Sept 5 Oct 20 Sept 5 Oct 20 Sept 5 Oct 20 Sept 5 Oct 
PAT-6 6 0.79 20.1 14.8 7.59 7.43 7.65 8.87 
PAT-7 7 0.86 20.3 14.7 7.66 7.38 7.75 8.66 
PAT-8 8 0.79 19.8 14.5 7.72 7.35 7.43 8.30 
PAT-9 9 0.62 0.80 20.0 15.0 7.71 7.30 7.70 8.12 
PAT-10 10 0.56 0.92 20.3 15.0 7.79 7.27 8.06 7.93 

~. 

PAT-11 11 0.49 0.81 20.8 15.0 8.21 7.16 10.16 7.84 
PAT-12 12 0.59 o.n 21.4 15.1 8.45 7.24 11.00 7.75 
PAT-13 13 0.44 0.64 21.3 15.2 8.34 7.13 10.92 7.06 . 
PAT-14 14 0..19 0.66 21.0 15.9 7.59 7.03 8.43 6.70 
PAT-15 15 0.36 0.45 22.1 15.6 7.97 6.94 9.71 8.00 
PAT-16 16 0.47 0.52 22.2 15.7 7.61 6.93 8.05 7.98 
PAT-17 17 0.50 0.43 22.3 15.9 7.53 6.94 7.76 8.00 
PAT-18 18 0.43 0.43 22.3 16.1 7.31 6.96 7.17 8.06 
PAT-19 19 0.50 0.43 22.7 16.5 7.25 7.02 7.00 8.51 
PAT-20 20 0.52 0.47 22.8 16.4 7.09 6.80 6.85 7.98 
Averages 0.56 0.61 21.3 15.4 7.58 7.09 8.38 7.98 

Tributary Station 
Back Channel 25 0.50 1.04 21.5 14.5 8.67 7.16 14.02 6.27 
Mill Creek 26 0.41 0.40 22.0 16.1 8.69 7.00 16.60 7.13 
Galloways Creek 27 0.34 0.76 21.5 14.4 8.74 7.15 13.70 6.32 
Railroad Creek 29 0.40 0.58 21.5 14.9 8.20 7.12 12.30 6.97 
Western Branch 32 0.69 0.93 21.5 17.2 7.39 6.99 7.37 7.83 
House Creek 44 0.49 0.57 19.8 14.4 7.17 6.83 6.23 6.04 
Mataponi Creek 47 0.48 0.67 21.5 14.8 7.40 6.98 7.44 7.25 
Lyons Creek 53 0.44 0.64 20.7 14.1 7.31 6.81 7.25 6.81 
Kings Creek 62 17.5 13.5 6.57 6.43 3.47 5.15 
Averages 0.47 0.70 20.8 14.9 7.27 6.88 9.82 6.64 

Average (All) 0.53 0.65 21.1 15.2 7.43 6.99 8.92 7.48 
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